MATH2004A- Test 1: 16:35-17:25, Oct 3

Surname First Name Student #

Total: 15 points. No partial marks for Questions 1-4.
Closed book! Non-programmer calculators are allowed!

1. (1 point) Find the area of the triangle with vertices P(—3,2,3), Q(—2,2,1), and R(-3,1,1).
(a) 1 (b)3/2 (c)7/2 (d)5/2 () 1/2

Solution: (b). PQ = Q — P = (1,0,-2), PR= R— P = (0,—1,-2). A = }||PQ x

2. (1 point) Which of the following is the intersection of the plane z +y + z = 2018 and the
line (z,y,2) = (1,—1,1) +¢(1,1,-2), t € R?

(a) (—6,—4,4) (b) (—4,-3,4) (c) (—1,2,4) (d) (3,1,4) (e) no intersection

Solution: (e). Note that (1,1,1)-(1,1,—2) = 0, and the point (1,—1,1) is not on the
plane, the plane and the line are parallel, and no intersection.

3. (1 point) Find the cosine of the angle between two planes 2z —y—2z = 3 and 3z —4y = 1.
(a) 2 (b) =2 (c¢)2 (d)1.2 (e)0.7

15 15 3

Solution: (c).

ninh (2,-1,—2)-(3,—4,0)
[niln2] — [(2,—1,—-2)]|(3,—4,0)|

10
3(5)°

cosf =

4. (1 point) Convert the point (8, ) from polar coordinates to Cartesian coordinates (z,y),
then x =

()0 ()1 ()2 (d)4 (e)4V3

Solution: (e). x =rcosf) =8cos§ = 44/3.

5. (3 points) At ¢t = 2, find the tangent line to the curve z = t* + %,y = t* + 16t.

Solution: At first we need the slope of the tangent line.

dy G 4416

dr ‘fz—f 3242t

1 point



When t = 2, the slope of the tangent line is 3. The point is (12, 48).

1 point
The tangent line is: y = 3z + b. Sub (12,48), b = 12. Thus y = 3z + 12.

1 point

6. (4 points) Find the area of the closed region enclosed by z = t3 —t, y = 3 + t* — 2t,
0<t<1.

Solution:

B8
A= / y(t)a (£)d|

(1 point)
1 1
= / 3+ 12 —2t)(t* — t)’dt‘ = | / (3t° + 3t* — 73 — % 4 2t)dt|
0 0
lg 3, 7, 1 L
= ||zt + St — -t — B+ | = —.
| {2 + 5 4 3 + 0 | 60
(3 points)
7. (4 points) Find the length of the polar curve: r =62, 0 < 0 < V5.
Solution: 5
L= / V()2 + r2do
1 point
V5 V5
= / V (20)2 + (62)2d6 = / Ov4 + 62do
0 0
1 point

9
1
/ 5\/de, r =4+ 6
4

1 27—-8 19
= 82 = |

3
2 points



